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DETAILED ACTION 



Claim Rejections - 35 USC §112 

Claim 1 1 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. A reason for that is that the claim recites following: "a second 
anode of the SCR Is formed by a base of the NPN transistor connected to the negative 
power supply terminal through a resistor Rx". The term negative power supply is 
confusing because the NPN transistor emitter becomes an anode only when the 
backward stress voltage is applied. In such conditions the negative power supply 
terminal Is not negative any more. Additionally, the resistor Rx is not shown in any 
Drawings, instead resistor Rsub Is indicated. For purpose of examination it was 
interpreted as follows: "a second anode of the SCR is formed by a base of the NPN 
transistor connected to the grounded power supply terminal through a resistor Rsub". 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sM in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 - 3 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 



over Metz (US 5,400,202) in view of Miller (US 5,946,177). Regarding Claim 1, Metz 
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discloses all the elements including a silicon-controlled switch (element 10 in Fig. 4(a)), 
triggered by MOSFET (element 18 in Fig. 3(a)), which is connected to an emitter of the 
transistor (element 14 in Fig. 4(a)) and causing the silicon controlled switch to be 
triggered into conduction. It further discloses a switch control circuit, i.e. transistor 
control circuit (elements C and R In Fig. 4(a)), installed between the PAD terminal and 
the gate of the MOSFET (element 25 in Fig. 1). When the forward over-voltage stress 
occurs over the PAD terminal, the transistor control circuit (elements C and R in Fig. 
4(a)), is enabled to turn on the MOSFET (element 18 in Fig. 4(a)) and at the same time 
the switch control circuit is enabled to trigger the silicon controlled switch (element SCR 
10 in Fig. 4(a)) into conduction to form a discharging path, such that the PAD terminal 
voltage will be rapidly decreased to the level of a holding voltage of the silicon controlled 
switch to provide ESD protection and prevent latch-up of the silicon controlled switch. It 
discloses protection of the PAD terminal, which in particular case may be the power 
supply terminal. However, it does not explicitly disclose protection of the power supply 
terminal. Miller discloses the ESD protection circuit for the power supply terminal 
(element 105 in Fig. 3). The circuit uses the same RC triggering schematic (element 
125 in Fig. 3) for protection of the power supply terminal (element 105 in Fig. 3) against 
ESD events. Both references have the same problem solving area, namely providing 
ESD protection for semiconductor circuits. Therefore, it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to have modified the Metz 
solution by using the circuit for protection against ESD events on the power supply 
terminals, because (i) as is seen from comparison of Metz and Miller solutions, the 
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triggering circuits are the same and principle of protection are similar (both circuits use 
crowbar shunting solutions) and (ii) applying the Metz solution for protection against 
ESD events on the power supply terminals will help the manufacturer to expand its 
scope of marketing. 

Regarding Claims 2 and 1 1 , Metz discloses the silicon controlled switch formed 
by an NPN transistor and a PNP transistor (elements 12 and 14 in Fig. 4(a)). It further 
discloses what Applicant identifies as a first anode of the SCR formed by an emitter of 
the PNP transistor, and a second anode of the SCR is formed by a base of the PNP 
transistor which is connected to the positive power supply terminal through a resistor Rn 
(the Rw resistor in Fig. 4(a)), and a cathode formed by a collector of the PNP transistor 
which is connected to a base of the NPN transistor and further through a resistor Rsub 
(element Rs in Fig. 4(a)) to the ground terminal and a gate formed by the base of the 
PNP transistor connected to a collector of the NPN transistor. Please, note that the first 
and second anodes are electrically identical. 

As per Claim 1 1 , it differs from Claim 2 rejected above by is functional limitation 
of behavior of the silicon controlled rectifier subjected to backward overvoltage stress. 
When the Metz circuit is being subjected to the backward overvoltage stress, it would 
behave the same way as claimed circuit, i.e. it would provide discharging path through 
base-collector junction of the NPN transistor (element 14 in Fig. 4(a)) to the positive 
supply terminal. Therefore, Metz discloses the silicon controlled switch formed by an 
NPN transistor and a PNP transistor (elements 12 and 14 in Fig. 4(a)), what Applicant 
calls a first anode of the SCR formed by an emitter of the NPN transistor, and a second 
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anode of the SCR is formed by a base of the NPN transistor connected to the negative 
power supply terminal through a resistor sub (resistor Rs in Fig. 4(a)), and a cathode 
formed by a collector of the NPN transistor which is connected to a base of the PNP 
transistor, and a gate of the SCR is formed by the base of the NPN transistor which is 
connected to a collector of the PNP transistor. 

Regarding Claim 3, Metz discloses the transistor control circuit formed by a 
capacitor and a resistor (elements C and R in Fig. 4(a)), and the capacitor-resistor node 
is connected to the gate of the metal oxide semiconductor field effect transistor (element 
18 in Fig. 4(a)), such that a time constant of the circuit can be determined by adjusting 
the values of the capacitor and the resistor, so as to control the conduction time of the 
MOSFET (col. 6, line 59 - col. 7. line 9). 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Metz In 
view of Miller et al. and Applicant Admitted Prior Art (AAPA). Metz and Miller et al. 
disclose all the elements of Claims 1 and 2. However, regarding Claim 4, they do not 
disclose a Zener diode. AAPA discloses the switch control circuit having a Zener diode 
(element ZD in Fig. 11) connected across the base electrodes of complementary 
PNP/NPN transistors in the silicon controlled switch, so that a discharge current can 
continue after the MOSFET is disabled. When the supply voltage is sufficient for 
breakdown of the Zener diode, the diode will conduct, thus forcing both transistor into 
conduction and due to a positive feedback, to saturation. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have 
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further modified the Metz solution by adding the Zener diode according to AAPA, 
because as AAPA states (page 4, lines 5-10), this solution has advantage of lower 
triggering voltage. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Metz in 
view of Miller et al., Applicant Admitted Prior Art (AAPA) and Wodarczyk et al. (US 
5,079,608). Metz. Miller et al. and AAPA disclose all the elements of Claims 1 , 2 and 4. 
However, regarding Claim 5, they do not disclose the Zener diode connected in series 
by a diode. Wodarczyk et al. disclose the Zener diode (element D4 in Fig. 1) of the 
switch control circuit connected in series by a diode (element D3 in Fig. 1 ). Both 
references have the same problem solving area, namely providing an overvoltage 
protection to the semiconductor devices. Therefore, it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to have further modified 
the Metz solution by adding the diode in series with the Zener diode of AAPA, because 
as Wodarczyk et al. state (col. 3, lines 4-10), the diode protects the Zener diode 
against reverse polarity voltages. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Metz in 
view of Miller and Piccone et al. (US 3,886,432). As was stated above, Metz and Miller 
disclose all the elements of Claims 1 and 2. However, regarding Claim 6, they do not 
disclose the silicon controlled switch connected to the ground terminal through a diode 
array in series. Piccone et al. disclose the silicon controlled switch (elements 27 in Fig. 
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2) connected to the ground terminal through a diode an-ay (elements 28 in Fig. 2) in 
series. Both references have the same problem solving area, namely overvoltage 
protection for semiconductor elements. Therefore, it would have been obvious to one of 
ordinary sl<ill in the art at the time the invention was made to have further modified the 
Metz solution by adding the diode array connected in series with the silicon controlled 
switch according to Piccone et al., because as Piccone et al. state (col. 4, lines 40 - 
45), the diodes ensure that the circuit has a reverse blocking means capable of 
withstanding high voltage. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Metz in 
view of Miller and Piccone et al. and Court Decision In re Japikse, 181 F.2d 1019, 86 
USPQ 70 (CCPA 1950). Claim 8 differs from Claim 8 rejected above by its diode array 
position; it is positioned in series with the power supply tenninal rather than in series 
with the ground terminal. The Court Decision addresses this issue stating that 
rearranging parts of an invention involves only routine skill in the art. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to have further modified the Metz solution in view of Piccone et al. solution of by placing 
the diode anray in series with the power supply rather than in series with the ground 
terminal, since it has been held that rearranging parts of the invention involves only 
routine skill in the art. 
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Claims 7, 9, 10 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in Independent form including all of the limitations of 
the base claim and any intervening claims. A reason for that is that Claims 7 and 9 
recite limitations of MOSFET connected between either positive power supply, or 
negative power supply and the silicon controlled switch. Such limitation was not found in 
a collected prior art of the record. As per Claim 10, it recites limitation of the NMOS 
connected across the base electrodes of the complementary PNP/NPN transistors. 
Such limitation was not found in a collected prior art of the record. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zeev Kitov whose current telephone number is (571 ) 
272 - 2052. The examiner can normally be reached on 8:00 - 4:30. If attempts to reach 
examiner by telephone are unsuccessful, the examiner's supervisor, Brian Sircus can 
be reached on (571 ) 272 - 2800, Ext. 36. The fax phone number for organization where 
this application or proceedings is assigned is (703) 872-9306 for all communications. 



Conclusion 



Z.K. 

02/18/2005 
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